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(54) Abstract TOe 

Ccintexl itepencieilA operatioit, iild 

(57) A mobile computing devrce Inctudes a processor and one or more power purees. A number of different 
operattonsi states are defined, each with a set of device operation choices for settings (such as power 
management or configuration) appropriate to. that operational state, Jt\e operational state is not defined only 
by the power source but Instead may be defined by the location of the devtcer its network status or by a model 
of ueer behaviour. In use therefore, this allows^ for example, various software and hardware to be activated 
and power usage controlled, depending on the use that the device wiU be put to in different locations. The 
locations can be determined by GPS, signals pt^esent in the cellular radio infrastructure and short fange rddio 
technologies such as Bluetooth {RFM). 
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CONTEXT-DEPENDENT OPERATION OF MOBILE COMPUTING DEVICES 



Field of Invmtion • 

5 The present invention relates to computing devices adapted to operate in a plurality of 
contexts. The mvention is particularly relevant to computing devices adapted to 
operate in a piuraUty of locations, particularly mobile computing devices (including, 
but not limited to^ noti^lKiok computers, pocket cotii^tm^ and personal digital 
assistants). 

Pqg<^rfptionL of Prior Art 

Mobile computing devices, and especially notebook comptiter^, are typically used In 
differrat ways in different contexte. This is particularly true when notebook 
15 computers are used as feplaomietit f<»r t^^^tiotiat de^op cotnpu^eis. These contea^ts 
£ffe ^^cally associated in some way with location (user's normal desk* home, travel, 
me&liJig rooitis...)* Curmlitly^ iK^ebitie^k coili|mters are predominantly optimised for 
u$e<Mkjg ti:»vel It i^ ik>we^«rdesh:^ 

computer in different contexts so as to optimise the effectiveness of the mobile 
20 oompiitier &r the liser^ "Pot exandple, ihlK^sod Windows 2000 prbvii^e^ a range of 
m&t'^w&^^GtsbT^ pafw6t %p^<^ providitig moiutor, ^bdlM^^isIc and stskitry qpiiom for 
mains and battery opeiafion. 

Symantec Mobile Essentials (a product of Symantec Corporation^ described at 
25 http://www.symantec,com/me/) is an application which does provide some adaptation 
to location- The user can provide the ^Ucation with a nimiber of location 
possibilities, together with network options associated with each of these location 
possibilities for the operating system and for other applications: when the user is in a 
particular location, the user can then advise the application of that location, and the 
30 op^-ating system and the other applications provided with the appropriate network 
options. 
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It is ki^swn te p^v^^ » atrtdsook coaQjwter wi& access to laoB^m iiif(»»!ifttif»i (&r 
a^ansple, by prtividmg ft witti a GPS receiver or a eel^ltGfii«). ^mxaHiy |?Hr pwi|M>^ 
particalsBly associated with locasioii (suoh as navigatioin). 

5 It would be desirable to find other f^pmaches to fiirther optimise th© effectivoiegs of 
a mobile computrar for a u^er who opeaatess flat coii^iitBr in ^fi^fereart ooat<Mcts, 

10 AccordiGgly, ther© is pmvrded a mobile cdmputixig <Jwic€ coir^tising a processor and 
om or more power sowces and having a plurality of operational states each with a set 
of device operation choices for power management appropriate to that operational 
siate; wherein the processor is adapted to determine a present operational st^e not 
defined solely by the nature or state of the active power source, and is flirther adapted 

15 to implement the device operation choices for the present operational state- 

It is known to provide some types of power management tool m a notebodk comi^ufer 
device. The simplest example, generally provided, is to provide different power 
management dependmt oa power source (^edficaUy ^ to whether ^e powi^ som^ 

20 i$ th0 maiii» or ft Aqi example of a mcM!!e aophisiMsat^ pow<sr mmss^^^ 

tool IS I%o^(ttx PowerPaoel 5.0, a prodbct of Phoenix Tefi]]iiotogiei£ TM^ m4 in the 
Scmy Vaio notebook computer, which a^usis system power maiiageiiMat polid^^ 
based on the cuneatly active application. Phoenix PowerPanel (vi*ich is finHier 
described at http://www.phoenix.confi/platfonn/powerpaneLhli^ provides for 

25 different ^ItcatiDn types a power profile coiiisisting of power man^ement setttags 
optimised fior the application type. The user also has the option of seleotisg which 
pow« profile is to be used (rather than relying on autodetectipn by PowerPmel of t^^ 
application type of the active ^jJicati^ 

30 In the present invention, however, it is realised that the overall operational state - or 
user context - may be more significant in determining the preferred power 
management behaviour than the applications concerned. It may be ^ceptable for 
users for a specific application to perfomi optimally but with high power demand in 
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soiti© contexts, but with sldwqr response but greater p<iwer efficiency in other 

lihe pi^sleiit opemtioni^ state k 'd^leSi^^ by oti^ mt^t^ hx^tM''Mitt^^-^ 
5 indirectly relevant to the power management re^uireznents of the device - typically, 
by a oombindlion of these inputs combined according to a rale. Inputs m^y include 
preisent location of the device (obtained by QP$, cellphone, or other mmis\ cmront 
network address, information provided by other networked devices^ the operative 
power s^)urce, the current state of chaise of the battery or even a model of user 
10 behaviour based upon prior Usage of the device. 

User contacts may be defined for meetings (to optimise performance in particular 
lo<iationB)» for travel (to optimise power managemmt away from specified home or 
o£S<^ h^eation^) cor for home use. Vs/m may th^imelvest define or tmMfy '9^^ 
15 contMts, or may ovenide the determined wst contexts where they wi^ to do so. 

In a fiirth^ aspect, t&e invention provides a data structure for in a mobile 
computing device, the data structure comprising: a definition of a plumlity of 
op^tional ^states each with a set of device tjperation choices for power management 
20 appropriate to that operational state; a process for detaining a preset operatioiial 
state not defined sol^y by the natute or state of an active power source of a mobile 
compitihg device; and a process for hnpiementing the device oper^^on choice? fbr 
the present Dp^tional state. 

25 & a still flirfher aspect^ the invention provides a method of power management in a 
mobile computing device having one or more power sources, the method comprising: 
defining a plurality of openitionai states each with a set of device operation choices 
for power management ^pnopriate to that operational state; detetmm^ a p(resent 
operational state, where the present operational state is not define solely by the 

30 nature or state of the active power source of the mobile computing device; and 
implementing the device op^ation choices for the present operational state. 

Description of Figures 
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Embodiments of the invt^iion will be described b^lOW, by Way of example, with 
reference to th* s^qcQmpaoying awm^» of wliidi: 

Figma 1 shows a schematic view of $ mA^<H>k mmpx^tm: adapted for use with a first 
5 embodiment of the inveaation; 

Figure 2 $hows i^^flioas t>r tqoation detectiito mm^ tihe Globsaft PosAtioisfeg S^pto 
i<WB}mmfi^ ^mw^mMamk^^^imm^ 

10 M^m 3 shows methods for location deteoiion using a Q^Hphom a^ork a|if>it^ri^e 
for use with embodiments of the inv^tion; 

Figure 4 shows methods for location detection using a cellular radio infrastructure 
^propriate for use with mbodimentg of the invention^ 

Figure 5 shows methods for location detection using short xm& beaeons ^propriate 
for use with embodimwts of the invention; 

Figure 6 is a flow diagram showing a powra- managemmt process according to an 
20 embodiment of the iuvenljoii; 

Figure 7 is a flow diagram showing mle-ba^ed context iiio<)e selection iifxotf^g an 
embodiment of the invention; and 

25 Figu3;es Sa an4 8fb sdbow f isf^^rj^^ to powo-^m 
an embodtment of the invention. 

Specific Em hodinpen ts of the InventiQ| ] } 

30 Figtne 1 shows a schematic view of a notebook computer illustrating components of 
relevance to the present invention. As will be ^preciated by those skilled in the art, 
the present invention can be applied to any conventional architecture of notebook 
computer. 
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Notebook computer 1 comprises a CPU 10 mi a m^oty 11 (shown hei^ for 
convenience as one soheitiatie demmt, but which typically consists of a RAM mm 
mmmi^^m -ROM hcsWing BIOS md€^iMmmA& mq[m^ ghd"a=KAM cac!ie?i, 

v^hich a^M^ the op^ting system ot lht compitter £^lic^bliis avail^le £br 

5 exectttiou by the computer. The notebook computer 1 is adaypted to be powered by a 
battery 13 for at least a part of the time, so power conservation is a relevant ctmcem. 
The remainder of the time, the notebook computer may be powered by ttte mains 12 
(alternatively or additionally, the maim contiectiiott wiU generally be used to power 
the battery 13). 

Components of the notebook computer 1 which consume significant power sue shown 
in Figure L CPU 10 constimes s^ignificant power in tiormal use, and may consume 
more powOT when applications meflce heavy processing demands. The display 2 also 
consumes significant power - tibie screen backlight 17 is a major consumer of power, 

15 m& poW(^ will also be wiisumbd by the ^apMcs adaqpter 15 providing the signal for 
the display 2. Disk drives (such as hard disk drive 4 and floppy di^ drive 5, 
O0£«;mll6d through dUk drive conttjUer 16) also constime significant power. Other 
power bc^^nmesrs may b€» ifae various iki^t/cmi^t de^ O^^S'^bcw'^ ^otii^ ^c.) 18 
associated or integrated with the notebook computer, and a network adapter 14 to 

20 all^w the notebook computer 1 to connect to networksi. Shown for completeness a^ 
normal system el^ents are serial interface 6 (thlbUjgh which a modesli may be 
ccmnected - if, as normal^ this is internal to the cmnputer this may be a significant 
ccmsumer of power) and a parallel interface 7, 

25 Also shown in Figure 1 are power management switches 19. These typically include 
a lid switch, which turns off the display and (typically) moves the notebook computer 
1 to a sleep state, and a user switch, noimaliy used to tarn on the computer or to cause 
the computer to enter a suspend state. As will be described further below» die 
functionality of these switch^ can be varied ui accordance with a sophisticated power 

30 management strategy. 

Also shown in Figure 1 is a location detection element 3. This location detection 
element may be one of a variety of alternative possibilities^ a number of which are 
ctescribed further below. As will also be described below» in embodiments of the 
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itll^^ltiou ^proprigt^ location or ^^tm% wimnBtion may be provided wi&out use of 
^ (^mm^ location ijet^on dlmmm^ or tlix^ iossatioii d^iti^stipn jow^y Is© by 

software). 

In aspects of the preset mveotion, thore fe fit^t a detmsiiiatiou that the nittebook 

liiiiiiiiiii^^^^ 

ti^a^nrait t^ciite^ 4iiE6^. ttos* ooiitejits not dd^iin^ solely hy 
whether power is pmvided at that moment by batfesiy 13 mams power 12 - it is 
cmvmtiorml for di^er©at power inang^nmt strategieB to be used dcpmdeat on the 
active power ^ouroe. Cteice this determiaiation has been made^ the noteboofe compliter 
changes its power mana^nc^t policy in accprdance with the contt^t 

"Context", in respect of the present invention, is not determined either by the power 
soinx^e active at the time (a^ in conventional notebook cpmputa^) or by the primary 
application active at the time (as in Phoenix Pow^^anel 3.0)- The present inventor 
has detennined that typical users of notebook computers have patterns of nse wMoh 
involve distinct operational modes. Such patterns are shown in Table 1 below. 



Location 


Power 


Networldng 




I>^ktop 


AC 


LAN 


ftrpdactivi^ E-mail 


Meeting 


DC 


Nc«se 


: E-m^ly-att^B^dtid:^ 


Home 


DC/AC 


Modem 


E-mail productivity^ pky 


Travel 


DC 


Modm/LAN 


E-mail, productivity 



Table I - Patterns of use for notebook computers 



These operational modes are es^ples of the "contexts" of fte present inveiriion^^^ 
will be used for illustrative purposes in embodiments shown below. However, it 
should be noted that the present invention is not limited to use for the specific 
operational modes indicated in Table 1, or to operational modes of this specific type, 
"Contexts" could, for example, be user-defined, based on behaviouis specific to an 
individual us^ (and could, for example, be constructed through a setup wizard 
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through a series of qtiegtiott$ mwerM by the user to emble a context to be defined 
md applfcatiom sind strategies associatted witib the context to be idexitified). 

Opiicms for ass^smem of the contestt m which ttte comjiiiirter is bdrig iaii^di^ll nd^ 
5 be discussed. The "contexts" identified in Table 1 can all be id^tified with distinct 
Ideations: typically, "Desk" will correspond to the user's nonnal workspace or a hot 
desk^ "Meeting^* will correspond to other enyitonMents within the usefs normal place 
of work, "Home" wiU correspond to the user*s hom^ or a small set of *"home'' 
locations, and ^Travel'* will correspond to everywhere else. Absolute or relative 
10 detection of location may tt^elf be sufiBci^t to deiSne a context - Has may be 
combined wife other eont^ott-relevant information. Different location det^tion 
meetanisms which can be employed in embodiments of the invention will now be 
4tsctissed. This is fallowed by discussion of other mechanisit^ which are not strictly 
identifiers of location^ but which also detect (or assist in detection of) context. 
-is; ¥m fmm..$Ma:^^ 

A jfibrst sample of an appropriate locaHotl detection element 3 is a global positioning 
syst« (OPS) teceiv^r as indic^ttrf bdbw, althotigh a measure of pure ^location'* 
m^y not b«» the b^t appfoac^ to fist the pitttKiiis^ but is 

described as a first illustrative example. Figure 2 defpicts several forms of GPS 

20 loii^tion-detenniiuiig system. On the ieft-hand side of Figure 2, a notebook computer 
20b is piovided with a sbmdard OPS modnle and is da|»able of deti^mining its 
loration by picking up signals from satellites 60. The notebook computer 20D can 
then supply this location as an input ^r determining its con^t, wA appropriate 
power-'Saving bebaviour. 

25 ■ ' ■"■ ■"■ ' " •■ ■ ■■ . 

The ri^^hand side of I^igure 2 dqpicts, in relation to a nbt^ook conqmter 20E widdi 
is connMted to the GSM PLMN (Public Land Mobile IStetworkX two wst^ in which 
a^istauce can be provided to tfie entity in deriving location fimn GPS sat^iiites. 
Firstly, the PLMN 110 can be provided with fixed GPS receivers 62 that each 

30 continuously keep track of the satellites 60 visible from the receiver and pass 
information in messages 63 to local mobile computers 20E as to where to look for 
these satellites and estimated signal arrival times; this enables the mobile computers 
20E substantially to reduce acquisition time for the satellites and increase accuracy of 
measurement (see "Geolocation Technology Pinpoints Wireless 911 calls within 15 
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F^r iMcasi T^ebpotogi^. Beli Labs). Seccii^ly, m m aJtoatiVe 

enbateement* the pioces^ii^ IoimI on ttie aiQt3^ifi@ cojnpiiiear 20B cm l?e »ml 

through PLMN 110). 

One the mcfeile imit 20E has determined its location, it cati use this iafomiation to 

GPS is a powe^l method for |m>dtidb»g female loic^ion mfcmtrntim at my 
10 gaograpWoal position, but dtaes have disadvantages. 0*ie is that is relatiwfy 
meffectivQ in large mdustrial buildings (and in aeroplanes). A& with all of the 
loeatioii-detection methods described here, it is advantageous to use GPS as one of 
several iuformation inputs^ rather than as a sole input, in detemiining content 
Although GPS provides a pure measure of "location'% it may in practice be one of the 
15 less usefiil way^ available to provide location infoimation. It should be noted that 
location iufoimation used in embodiments of the invention ne^ not be in ttmxs of 
longitude and latitude as provided by GPS, and ttmt in most cms other foims of 
lopation information may be more useful. 

20 An alternative, and generally more practical, w^y to piovide effective location 
information is by a cellphone network itself By way of example. Figure 3 shows one 
form of known communication infirastnictmre £br miobile useprs providing both 
telephony and data-bearer services. In this e!icanq^le> £t tUdbile fittltlty (^h us a 
notebo<± computer) 120, provided with a radio subsystan 122 and a |>hone stabsystem 

25 123, contmunicates wi|h ftie fixed injg^rtruet^ of GSM PLMN (Pidjlic Lmd Mobile 
Network) 1 10 to provide basic voice telephony services, fa ad(^on^ the mc^ eoxtity 
120 inchides a data-handling subsystem 125 interworldng, via data inti^ape with 
the radio subsystem 122 for the transmission and recejption of data over a ds^-cjaipable 
bear^ service provided by the PLMN; the data'^apable beara- service atiabl^ the 

30 mobile entity 120 to communicate with a service system 140 connected to tbfi public 
Internet 139. The data handling subsystem 125 supports an operating environment 
126 in which applications run* the operating enviranment including an ^propriate 
communications stack (in the case of a notebook computer, this may be the normal 
operating environment of the computer) . 
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Moire i^articulMy, tfeia fisdsed kfiiasftiicturfe 110 of file GSM PLMN comprises me or 

NSS m. Each BSS lit comprise afiase Station Cciiiyiter (BSQ 114 controlling 
5 mttltiple Base Tramcdv«r Stations (BTS) 1 13 each associated with a respective "cell" 
of tb^ i^dio network- Wlien active, the radio subsystem 122 of the mobile entity 120 
communicates via a radio link with the BTS 113 of the cell in which the mobile entity 
is currently located. As regards the NSS 112, this co«tprises one or more Mobile 
Switching Centers (MSG) 1 15 together with other el^ei^ts such as Visitor Location 
10 Registers 132 and Home Location E^^stster 132. 



When th6 mobile enti^ 120 is used to make a normal tele$>hone call^ a traffic circuit 
for carrying digitised voice is set teotigh the rel^vantiBSS 111 to itheHSS 112 
which is then responsibte £)r nmtmg the caU thi^ target phone (wh^liKeqr m the same 
IS PLMN or in another ni&tviStirk). 



resip^ to data triiiiainission to/from the mobile mtity 120, in the preset 
cK^ple three difFeriebit data-capable bearer servib^ are depicted tfaoii!^ otiier 
{Kisli^ltiEltt^ ^st. A dalUHCs^^ service is a^isilable in ifcm of a 

20 Oitmit Switcjhed Data (CSD) Service; M this case a 'ML traHlc etrenit is used for 
cari^rtiig dati^ the 132 iciitdg ti^^ dirctiit t6 M ihterWorking Function IWF 
134 ttie i^ecise nami^ of wiKi<?h depi^ds oh is coniitei^ to ifie oti^ aidie of the 
IWF, i^us, !WF could be configured to provide dimit access to the public Internet 
159 (that is; provide ¥lmctionaIity similar to an lAP - hitetnet Access Provider lAP). 
25 Alternatively, the IWF could simply be a modem connecting to a PSTN; in this case, 
Memct access can be achieved by connection across the PSTN to a standard lAP, 

A second, low bandwidth, data*capable bearer service is available through use of the 
Short Message Service that passes data carried in signaUing channel slots to an SMS 
30 unit which can be arranged to provide comiectivity to the public btcmet 139. 

A third data-capable bearer service is provided in the form of GPRS (General Packet 
Radio Service which enables IP (or X.25) packet data to be passed fiom the data 
handling system of the mobile entity 120, via the data interfece 124, radio subsystem 
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121 and relevant BSS 111, to a GPRS actwmk 117 of tfe^ miN 110 (ajid vipe 
versa). The GPRS network 1 17 sidudes a j^O^ff (giving Mxtg^ Jfoie) 1 18 
intnafecii^ BSC 114 vdth the nmmk 111, a C3GSN (Gmm^ GMS Support 
Node) interlacing tbe aetvwsrk 117 wMi aa toctefiftid nctwtiirk (in this example, flie 
5 pubKc tat«»et I3§). Pull of p*?, he ^6|^^d i|j fte ETSI (Bwojjean 

TelecoQununications Standards fiistitute) GSM 03.60 specific^on. Using GPRS, the 

Wth entities connected to the public bitemet 139. 

10 1!he data ocwiecte betweeo^^ HJMN 110 and tlie Internet 13^ will gwierafly be 
Him^gb a MxmifaR 135 with proxy and/or gatewsQ^ ilmotton»Itt^. 

Figure 4 depicts two gsawral ^loacbes to location deteoaiaation fiom signals 
present in a cellular radio infrastructure. First, it can be noted that in general both the 

15 mobile entity and the network will fcoow the identity of the cell in which the mobUe 
entity currently reside, this intfomurtion being provided as p^ of the normal 
operation of the system. (Although in a systooa such as (3SM, the netwOTk may only 
store current location to a resolution of a collection of cells known as a .'lUicwlAon 
area", tiie actual current cell ID will general^ be dsttyafeie^ fioto m!p{#q9(^ the 

20 signals exchanged betweea the BSC 1 14 aad t||ie jw>bile entity). Beyond euimtt basic 
cell ID, it is ptosdibte to get a mote accurate % by,mea$tni|D« timmg and/or dii^xTticmal 
parametws between the mobile entity and multiple BTSs 113, these tt»a$ia7^aat 
being dooe either in tbs oetwoik oi: fiie mi^e (iewe^ Ibf cvainq^ 
AfipUcation WO 99A)4582 that inscribes various tecfaiuq|aes fcr dSBscting Ipcstion 

25 detennination in the mobile aad WO 99/551 14 flwt describes kKj^^ 

by the mobile netwtnrk in response to requc^ miu^e by loc^itipn-aware appUcj^ 
a mobUe location c^iter - server- of &e molnle network). 

The left-hand half of Figure 4 depicts the case of location detennination being done in 
30 die mobile witity 20F by, for example, making Observed Time Difference (OTD) 
measuranents with respect to signals from BTSs 113 and calculating location using a 
knowledge of BTS locations. The calculation load on mobile entity 20F could be 
reduced and the need for the mobile to know BTS locations avoided, by having a 
network entity do some of the work. The right-hand half of Figure 5 depicts the case 
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of location detenntoation beteg done in tfie network, for example, by making Timing 
Advance nieasdrfeitimte for three BTSs 1 13 and u$ing thesie me^uiments to derive 

t^nWM- teoMm •d«ta--i&- passed to-' si i^ication Bmi^''^'-&om wliete Wcm be mad^ 
avmlable to tibose auttiorised to receive it, 

C^flpfe?!!^ toe^^on Monnatioit is potentially of comparable accuracy to GPS - 
however, for most con^xt-setting pmposes^ knowledge the active cell may be the 
most important piece of information. Closely-spaced contexts are most likely to be 
different work locatt<ms - for which a local system may be more effective than a 
global or multi-geogr^hy sj^tem snch as GPS or a PlMii. 

Figure 5 shows two different location-detemrinkg methods both involving the use of 
local, fixed-.position, beacons appropriate fot use within a location such as an office 
building. The beac^ are h^e shown as infira^red beaeons IR0 though <!^ther 
technologies, such as short-range radio systems (in p^eular, **Bluetooth" ^lems) 
may equaUy be mod - another use&l possibiti^ is use of access points to a wireless 
lAM aperatpig imder the ®E802-1 1 stro^pKl The iigBj band half <if 5 dtow a 
number of independent beacons 55 that continually transmit their individual locations. 
Mobil^^ mHiy (m Ms case a notebook eomputer) 2m ts atranged to pick i^:^ the 
tr$i^^Oiis i&om a bti^dta when sstiiitbie^ifly close» iffiii^by esfablii^iiiig its portion 
to file aceuracy of its range of twtiptloii This loca^on data can then be used as m 
ifipit ib the cont^t^deteimimng |i>KN;ess. A variation oil this atrangemi^t ia for (he 
beacons 55 to transmit information which whilst 'tm dii^y loc^tic^ d^ia, can be 
used to look up sudi data (for example, the data may be the Internet home page URL 
of a store housing the beacon 55 concenjed, this home page giving ttic store location - 
or at least identity, thereby enabling look-up of location in a directory service). 

In the iefl*h£aid half of Figure 3, the IRB beacons 54 are all connected to a i^twork 
that connects to a location server 57, The beacons 54 transmit a presence signal and 
when mobile entity 20C is sufficiently close to a beacon to pick up the presence 
signal, it responds by sending its identity to the beacon. (Thus, in this embodiment, 
both the beacons 54 and mobile entity 20C can both receive and transmit IR signals 
whereas beacons 55 only transmit^ and mobile entity 20B only receives, IR signals). 



Upon a beacon 54 reeei^^g a mofeite i^m}3i^ it Js^tKk out a n^smge over 

d^mmm its k>e^<sn, it mmt ptovi^ ite ideotity in a swvi^ request 58 (b^ shown 
5 a^i passing throu^ a PtMN - howevor toy apfswpriate nOwmk oouM be used) m4 
tely on ifa^ service syat^ 40 to look up the cmtent location of «ie mobile entity in the 

the location server 57 will generally only mppfy locaticto data to th© service ^yst^ 40 
after the latter has produced an anthojd^rog tofo^ supp^i^ by tfie mobile entity 20B in 
10 request 58. 

Anoth^ possibility wonM be for the mobile entity to send a broadcast or multicast 
message to LAN based beacons 54, with tfae closest beacon 54 responding wiffa 
identifying information that could be nsed as an indicator of location or omtext. A 
15 logical approach would be to send a multicast message to the local subnet, with the 
search then being broadened if this yielded no replies. Such LAN based ^'context 
beacons" could provide context to mobile entities in both wit^ md wireless LANs 
without additional hardware co$t 

20 A system of tins type is particiilarly ^propriate for i^e within an office envimnmoiit: 
for example, approEwiate beacons pould be used to lAm&fy meeting rooms, and oouM 
in tiieraselves iftdicate that a "meeting" context should be adc^fted* dearly, this type 
of iitf<Hmation wiH only be prcscait whem there an f^^m^piiate local network, but 
whare such information is available it is Hkety to be partictilarty dgmficant in 

25 determinit^coiite^ 

A finliier piece of information that may be parti<nilarly sigi)iticpit in de^tei^^ 
cont^t is the operative network address (and contigqration) of the notebook 
computer. Clearly, it may be relevant if the conQ>uter is or is not coimected to the 
30 network, or if the computer is attached through a dialup connection (suggesting home 
or travel use) rather than through a direct connection to a corporate LAN. However, 
even \^thin a LAN, the address may be used to identify whether a user is at his 
normal desk (and in a "Desktop" context) or in a meetmg room (and in a "Meeting" 
context) - typically, ^y address other than one or two specific "Desktop" addresses 



BNSDOCID: <<3B 2373687/V™L> 



13 



would be **M^itig" addresses (or alternatively, meeting room addresses could be 
determmed by interrogatioa of an address server - this may be most useftd in a 



A further approach would be to use a predictive asses^ent of user location or 
context. Day of week and time of day could be used for this pmpom: Oti^ logical if 
simplistic scheme would be to set fhe weekday daytime ootstext ^ "Des^op" or 
"Meeting" (according to LAN corniection) and the weekend and weekday ni^t time 
context m "Home" - unless the time zone wa$ different from the nomial time zone, in 
which case the Context would be "Traver*. To improve this approach^ the srystmi 
could be adapted to learn (for example, by analysis of usage lo^ - eg» heavy battery 
drain on Tuesdays? indicating ttiat thi$ day is ofteti spcait in travel - consequent 
behavidiir may be to set "Tnivd'* context for Tuesdays but also to optimise battery 
charge at the end of Monday). 

Related to this heuristic appnodch, ^tml evidence can be obtained from the state and 
conttots of appHcattOBS* For example, if a mty application indicates that a meeting 
iicurrotitl^ sehedidi^ tbai this my db^mtnne (or sui^^ lot the a£^ce of oth^ 
compelling indicators) that the current coutext should be '^Meeting" - Bkewise, use of 
fiiU scfee^ dS^lay MmndO^to to an ett^nal monitor while in a presentation 
plication codd be tslkm aj^ a ationg mc&cator of a ^l^^ting'' context, or possibly a 
specific 'l^re^ntatic^^'coit^ 

Cutr^cif battery charge level may be another significant factor in determining context 
- particularly in connection with predictive assessment tndicatmg tlmt the notebook 
computer is about to enter "Tmver* mode. I nder such circumstances, and perh^s at 
any time that charge is sufficiently low, an additional "Charge Optimisation" context 
could be employed to maximise charge. For example, if the notebook computer was 
currently operating under mains power but with charge below a certain level, tiie 
"Charge Optimisation" mode would be detected rather than the ^'Desktop" mode, and 
power saving options implemented until charge reached an acceptable level. 

It is entirely possible to combine one or more of these approaches, or to use a mle- 
based approach to assimilate different inputs to determine context (for example, the 



.:.J4 

pstsaesa^^e of a LAN cGj^j^toiS nmy be vmA tp override a GPS r^sn^n^ thai would 
Sliest "T^aver atid relate it witli "De^fop% dete^isjifliag that tfiP pwsswce of a 

bcfttion). It should also be possible for the user to ov^de the power management 
5 settings detected by the machine (for example, the user may want 'IMeetmg" 
fiinctionali^ at a customer site, where Iqcatlon detection wuuld safest "Travel*^ 

tlie b*si^ pmmi of ^p^iftkm iwscerdiag to wshotSmm <^nm mmm'&m is shiwn 
in Figuf© 6. Figure 6 shows a flow diagram for a process ih^t can be earned out as a 
10 badcgroimd task under the operating ny^mn of the notdbook compute. 

fa step 71, the process polls the sources of location information - more specifically, 
ttie sources of infcuination that are available for use in detmniiung the current 
context One such source may be a location detection element 3 (such as a cellphone 

15 or GPS receiver), another may be the currently operative power supply, and another 
may be a heuristically determined rule set calculated fiom a usage log - essentially, 
any of the information sources described above (or others) could be twed a* '^context 
inputs". Such polling may occur at regular intervals (for example, every tm minutes) 
or could be triggered by a notificatioii finte ifae op^r^^ii^ sjsstfem to m ^ppl^^^on 

20 when a mlevant change in mtt is detected (for examplfe by the battery w Mtwoik 
adapter). In $tep 72, the process d^enniiies, accmding to a set of pre-established 
mles, a preferred context mode from the di£Eerent ccpte^ in[^ A ^&|r^^^ 
could be that shown by flow dis^ram in Figinre 7, which enetploys the four si^arate 
^'contexts*; mdicaled iri Table 1 ^pve. Jn t^ Figup 7^^^^ 

25 determines wb^sther "Tk^aticin" isi "office" .-t... if sip* the .^^s^^^^^:- M: Sjat at 
"Desktop" if the user's nonnal LAN settings are delected, and is set at ^Meeting" 
otherwise. If "location" is not "office^ the preferred mode is set to "Home*' if 
location is found to be **home" (clearly, users will ne^ tp in<Kcate^^^^^ 
how the locations "ofBce" and "home" can be detected - simple presence at eitiier 

30 location together with an indication of such presence should be sufficient) and is 
otherwise set to "Travel". 

in step 73, the process determines whether the preferred context mode has changed. 
If not, the process moves to wait step 76. If the preferred context mode has changed. 
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the process aJert the iis^ in step 74, for example by a screen message 
(altertiatively, power maimgement muU be applied witiioiit positive notifie^ioB to the 
-Idgic^y, -iS^ msit oot&d ddliimsujtie wIieib«r==CT-' mt sueli mk^cB&tm was 
r^Sejdif^)- Advantageously, the proeesi^ d<»^ ii&t i^^Mt ffir user permie^ioit to apply 
5 changes to power manaj^ent, but does wait for a short period of time to allow the 
user to override prti^^sed changes to power management if changes are not required. 
It is therefore desirahle for such a user alert to allow the user to activate a user scre^ 
to the power managsmeut proce$$, from which the user can ^ecify a context mode to 
be applied. This user^eteawiined context may then be retained until the p^t pow^ 

10 down, or until the usjer puts the process back into a ^'self-management mode" or for 
some specified length of time (sudi as thirty minute$ or an horn*) - alternatively, the 
process may be adapted to continue in operation as showi in Figttre 6 even whom 
there is a usor-determined context, but Instead of changing power managem^t flie 
process could instead merely advise the user that an alternative context was suggested 

15 (pre^ably, such mesaiies would not be produced until aftetr a ftmher sigmficmt 
chaiige in a context input from the point at which the user detennined the context - 
othwwse a stieani of clearly uawmited messstges would result). Certain contexts tnay 
be eotffigjEred tQ 4i^e t^lc^^ reqttttii^ that the iwit^ih oiit of 

them manually (this could usefully apply to a "Presentation** context in particular, but 

20 may aiso be helpful for **TraveP*)* 

hi step 75; the pow^ management behavioufs of the notebook computer are changed. 
Generally, fliife will kivtdve the applieatibiti of a poW«^ Wnomy mode wkere ftis is 
requiried; or in Meeting mode, the si^pression of 6l^n features to optimise 
25 pei^imatlce of desired fbsaures. Advantageously, powm* management behaviours can 
be controlled for every significant power consumer - as the GPU 10 is itself a 
significant consumer of power, it is also desirable to contn>l power management for 
applications that use significant CPU time. Change of power management behaviours 
is discussed further below. 

30 

ha step 76, the process waits before conducting a further polling step. This wait 
period may be fixed at a p^od that is small conq>ared to battery life but su£5ciently 
large that the pn>ce$s uses minimal CPU time (for example, five minutes), or 
alternatively, may be varied dependent on the currently operative context or, more 
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Kkely. operational state (for example, t» per^jd la^ J« %mm if cusrssit 
cqperatkmal state is - in a (Jeq) smodby staie Hw; process viHiK be 

sttsp^ded altogctiier). It is desbabk 3Bar flie process td be abl« to tsnssak mit of ftte 
wait step 76 more tapidly if dgmficaurt oban^ oooir - he cJsampfe, by addition of a 
5 wait loo^ containing a ch^k: sts^ 77 m wliich i»^6r ^^sftan chan^ (^eactivwtio© 
after standby, change fiom battery to mains power etc.) can be detected* leaditi® file 

Fijiures 8a and 8b shows a possible user interface for the power management process. 

i& As indicted above, %e pow«a: nmsB^mm |»oc?es» can qp^xate i^^itcly wititecmt user 
intorveinti^En afNr m wsm piwffi© pi iKhkli flse user identifies to die computer 
key data, such as normal LAN settings and home, office and other key locations), but 
it is df^ffable tot the user to ovcnride the process-determined setting if necessary. 
Hie user int^ace has a display box 8 1 mdicating tbe current us^ context - query box 

IS 84 beside the display box 81 if clicked wifli the mouse shows the power management 
ftmctions for the cuneni mode, and can also be used to show power maoi^^ent 
functions for other modes. User model button 82, if activated by mouse 85, operates 
maau 83 allowing the user to set the power management mode - tihis can be 
"Computer Set", in which case power is j|^ged according to tlje pn)^^,d$^bed 

20 above, (»- it caa be set by the user to am of ttie modes indicated (or perhaps to other 
modes - it may be advantageous to have ^paafic pow» managemeait seEdi^ that cm 
only be activated by the us^ and wMch ase not avalable ifet sete^dois ^tiirer 
management iMocess), A ftirther pos^Wlify is for djere to be an "Edit Mode" button 
wfai«di allows the user to modify pow^ inanagtanent betiasipar for «adsting context 

25 modes, or which allows 4© user to ere^ new power stmassamA modfes. .fm ftiesc 
additiona] power management modes to be available to the computar mode settmg 
process, rules for use of these modes must be defined, togedw^r i^ 
power management in each mode. 

30 Change of power management behaviours will now be described with respect to 
difTerent functions of the notdjook computer. The power marmgement behaviour 
will, in general, involve a list of selections from available options for powiM^-hmigiy 
computer fimctions or components, where the list is SQ)propriate to the context 
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selected, Possibititldig^ for diifemit computer flmctiism md tompmmts are discussed 

WW9^¥M^m Power wm&^^smA Bvdtdm 1^ (cm a ty^ml not^odc 
cd(te^ter, titiese me the maia "^powef* button and the lid switch operated on clostire of 
&B notet^k) dan generally be given different ftmctionaliti^ through the API for the 
ojsm^g ^em. ¥m mmspH ^xMmion of the lid switch will typically put fte 
mtebook computer into a ^'suspend" state which is power efficient, yet not especially 
responsive on reactivation. In Microsoft operating systems, there are typically a 
variety of suspend $mm available, ranguig from inefficient yet responsive to power 
^Moient bnt witti a significant reactivation time. '"Desktop" and ^'Meeting" contexts 
(especially "Meeting'*) may ttius have b&th switdies ^et to triggw an inefficient but 
responsive susp^d state whm activated (allowing the notebook to be brought to life 
instantly if needed - for example, the lid switoh may mei^ly swi|c^ off the $K?re^> 
whereas ^*Hom0" and especially **Traver may have a much mote efficient suspend 
state set 

A^at;ion Window animations can be disabled through AP& for 

Mt«srosc^ operating systems, ht tfi^i^lves^ the$e ^nfanfttions (sliaing mA ^liag 
mmm &mms0m ^imm} mmm ttttfe power, but this use can momit up when 
i^^ondp^wis^ are used h&Bmfy. Animations could for example be disabled in "Travel" 
mode. 

lMliE„.IM& Moving a futt window around a desktop screen has non-trivial 
cost - not only it th^ cost asddctal^ with the window itself, but there is also a 
burden in repainting applications underneath the^ window, and also in calculation of 
window layouts. Dragging outlines reduces these costs considerably. Again, this is 
an option which might be disabled in *Traver mode, but not otherwise. 

Screen Power The time taken for the screen to switch off if the computer is 

unused can be varied, and can be set separately for each contm mode. Power savings 
are very significant, but the impact on the user is also significant, so this may be an 
area where it is desirable to allow user customisation for each context mode. 



.......18. . 

McU^ting Where the backlight can be aotmUsa by. $tofb&^ (for 

example, in the HP Jornada S20), it can b© dinaaed wftU© the ^^steoi is idling. 
Interaction with BIOS is t^iicaDy recpared to conttol bacSslighting, AftpKcati«Mi to 

contexts migjit be to enable hacWi^f difm&iiig l^r aU modes except "Mt^a^, 

■- -^vj^: ? :?s;|.i;.:).;;>;:;p;sfK:i m m$mwmmm '^-^ 

Screeti SgVCTs Screen savm are a major consumer of CFU time on most PCs. 

iiiiiSi^iiiiiliijBBlS 

particularly efScieat screen saver <or simply a blank screen) for the most power 
criticaJ mode, "Traver. 

qtp^ Mt Ha«d dkk Aamt ^mm em be afeawd boflt Ibr pwwer and 

for perfotmance. Power management options for hard <Msks in Microsoft operating 
systems aiie defined (by Mjciosofl's ATAP14), but are left to the mannfaottwer for 
aaptementatioo - WH^ ftwr esample, use a disk "throttle" allowing the user to 
15 establish a power/performance balance - and can be modified by appropriate ATAPI4 
power man^ettient commands. Again, 'Tiavel" mode win be ad^^ p fevour 
poww management, and "Meetii^" to &vour performance. 



LowBatfa^ Different contexts m^ adopt different approaches to feitteiy 

charge levels falling below a certain poiat (the point itself pefh^s dtf&arittg fiom 
mode to mode), fa 'Travel" mode this may lead to moie di^ poww mi&&k and 
in "Home*' it may lead to transition to Urn "Travel" state. wIm^ in "Etesktop** the 
power savmgs may be less severe and in "Meeting" the level may be set to a very low 
diarge level and may drop immctfatttly to a very aevei^ power saving state (ibe 
notoboofc cotqputer has optnnal perfommce until no IoQg«£r viable). 



Applications Many ^pUcalions contain options th^xsould be pd^hed o|P to 

adiieve a constdetable power saving. For example, §s«i^ltop of awpi^ 
assistants and of automatic spelling and grammar correction in productivity software 
can reduce Ca>U power considerably. For Microsoft Office applications, it is possible 
(for OfSce 97 and OflSce 2K) to control the applications from other applications by 
the Automation facility, allowing for direct toggling of modes in different economy 
states. An alternative and more generally applicable ^proach is to write add-ins for 
each such appHcation, such as smaU COM hbraries which turn features on and off in 
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I , , , , ._. _ , :„,.,.,.,..,......,,.,..... .......... y^^^ 

I ^cordanx:© with th^ operating mode. For example, the 'TraveP mode could have 

imtp a^tmnt mmmiion m4 automatic spelling and gmmmar cojrection disabled - a§ 

coiit^ wliere^- the **Desktop'* mode could have Ml fbnotionality enabled. The use 
5 of a power management application to control the pow^ ^onspmption of other 
applkatipxis is discussed fijrthea: in the applicant's copending patent application of 
even date entitled *'Poi;^ Saving in Computing Ai»pli^aiss% which ist incoiporated 
by r^jfer^nfie herm. : 



ID For each context mode, the result vrill be a set of choices which in aspects of flie 
present invention will be im^km^ted^y the power «an«rol application by the means 
indicated above - in most cases by appi^prtate API commands. An example of such a 
list is provided below in Table 2 for **TmveI" mode. 



FutKJtion 




User variable? 


Start button 


Deep suspmd 


Ye^ 


Lidlmtton 




Yes 


Window animation 




No 


Window drag 


Outline only 


\m 


Screen power 


Power off after 3 minute idle ^ 


Yes 


Backlight 


M^imum saving 


No 


ScF^n Saver 


Lowpowar 


Y€$.;::.... 


BardDi$k 


High power/p^ormance factor; power off 
after 3 minute idte . 


YeS:, . ;.: 


1 Low Power 


30% thresbolcfc dis^le all ^^^crftical 
plication feature? (produ^stivily suite), 
blank screen saver (screen sav^), override 
al! user variations from "Travel" default 


No . 


Productivity Suite 


Disable animated assistants, automatic 
grammar and spelling diecker 


Yes 



15 

Table 2 - Power management options for Traver mode 
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l^ th© Table 2 option list, cettaitt optics m ittctioated as variabfe'* ^ iothexs 
are not ^ this afifecte whether the user cm modl^ Ife macte with *1idit Mq4e** hmaa 

^Tmv^r $tate waii to ^^sr^, the power managemeflt |M:oeesa would cht^ the 
5 j^ctiona and procotsiss identified in the Sm column qf T^da 2 aoc^teee with 
the choices indicated in the second coliunn* 

In using mpecis of Ihe invention^ th^ p0wer mati^m@nt of a n«rteboolf ooit^ixter or 
any other mobile eomptiting ?^ar^& oan be mm^g^d without the need for met 

of pei€*«ma^0 fequi^ The s*flled persMi 

will appreciate that the presatit invOTtion is not limited to notebook opmputers, but is 
also applicable to any portable or mobile romputing apparatua. The sfcttleri person 
will also appreciate that the context modes indicated in this application are exemplary, 
15 rath^ than limiting - it is advantageous to allow user modification of context rules 
(for e^cample, a user may wish to set **MeetiBg'' functionality for identified customer 
locations), i^er modification of power managem^t for qonte3?:t modes, and even user 
creation of new context mode^ md dssooialed rules* 

20 It will be ^predated that detemimation of context can b^ u$ed for more puiposes 
than efficient power matiagem^ Ofta^r aettings tmy also be determine for dHflfemt 
contexts. One of the most useful will be 4e&ult ^inter siting, mA another is proxy 
server settiitg. Customkation for context beyond diis is entirely possible - a further 
possibility is customisation of the user's desktop accoiding to contend: (wjfii shortcuts 

25 to selected prestations appearing in a si^s^ml ^'Reeaienlafioii** t^ntext desktop, for 
example). All that is required is for the power managemisdit application to he able to 
change the relevant configuration or application in re^p6ttj$& to senaed context. 
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L A mobile Cdmputing devie© <?Oittpmiiig a procestor and om or more pmm: 
sources and having a plwality of oparationai states each with a set of device operation 
5 isettmgs appropriate to that operatidnal state; 

wherein the processor is adapted to determine a present operational state not 
defined solely by the nature or state of the active pow©r bounce* and is fhrther adapted 
to implem the device operation choice fi^r the pres^qnt operation^ state. 

10 X A mobile compiitmg device ^ claim^ in claim I, whe»i» at lis^t s^itte of the 
device operation settings are choices for power m^magem^nt. 

3. : A mobile cox^puitbig: d^i^^ ai^ claimed fe dite I Ot claim 2» whatein cim 
input used by the proce^or to determine the present operational state is present 

15 Iix^tik?!!^ of the mobile coaif»uti^ device. 

4. A mobile ccmpnting device as claimed in claim X wherein the mobile 
cdmptttiiSig devi<£^ -^g^o^^^^ ^Mmmg System appas^tus to provide loca^on 
mformatiophu 

2a 

5. A mobile cQinpQ£h]^ d^ti« ite ol^ila^ in diUtt 3« wh^^:^ the mobile 
compUtiiig device c6tiiptise$ wirblkas telephony apparatna to {n^Vide location 
infomiatiQii. 

25 6, A mobile computing device as claimed in claim 1 or claim 2, wherein one 
input used by the processor to detemnne the ^present opcradonal state is a cuirent 
network address of the mobile computing device. 

7. A mobile computing device as claimed in claim 1 or claim 2, wherein one 
30 input used by the processor to detemiine the present operational state is information 
supplied by one or more devices over a network to the mobile computing device. 
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8. A mobile eaa^n^tag device ps cmmd in cimm l or oMto 2, yj^mmt^ om 
itiput itsed tyy tlw fiinooe^r to detEssnine die presfisnt <^«a:^ott$l stote ts thfe aefive 
power totm%. 

said power sources is a battery, and one ii^ut u$ed by the processor to deteoniae the 

10. A mobile cranputing deivice as olaimed in claim 1 claim 2, wherein (me 
10 iaapwt used by the ptoeesm to detetttriae the pttsm opt^em^mal State is a iBOd«s| of 
user befe»#^o«r based upon prior usage of the mobile computing device. 

U. A ntobile computing device as cJaimed in claim 1 or elaim 2, wherean one 
operational state is adapted to optimise perfbnnance regaidless of the active power 
15 source. 

12. A mobile computing device as clajmed in claim 3, wherein one ©tjaational 
state is adapted for power conservation and is adapted to be the present f^fn^t^r^^ 
stirte exc^in spedfic <^6nedlocaliQiis, 

13. A mobile conqtuting device as, pNped kt cl^^ J or fMm X wh«da the 
molnte camputing de^^ coi^ses batian& adsytted to olian^^ ^ power stito of ^ 
mobiie computing device and wherein the processor is ad^ted to change the 
iimctionaiity of these buttons with change in present operational state. 

25 

14. A mobile computing device as claimed in claim 1 or clann 2, wherein the 
mobile computing device has installed one or more plications, aud wheMan the 
processor is adtqsted to enable or disable features of these installed appHcaticms with 
change in operational state. 

30 

15. A mobile computing device as claimed in claim 1, wherein one or more of the 
device operation settings relate to a preferred configuration of the mobile computing 
device for an operational state. 
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16. A mobile coti^utmg device as Claimed in claim 15, wherein c«ie of liie device 
opemtion settings j^late$ to defeult printer, 

17/ A mobile computing device as claimed in claim 1 5, wherein one of the device 
operation settings relates to proxy i^srver* 

IS. A mobile computing device cMmed in claim 1 5* wherein one of the deviee 
op^ation settings relaie^ to a desMop of the inoMle compttti^ 

19. A mobile computing device as claimed in any preening elaim, wherein the 
mobile computing device is ad^ted such tb^ the user may override the processor 
detemiination of present operational state. 

20. A mobile computing device as claimed in aay preceding c^aim, wh^d^ ihe 
mobile computing device is adai^t^d such that the u^er may define a new operational 
state and rules to determine when the new operational state is the present operational 
state. 

21. A moHIe computiqg <teviee «]^ed itt any preceding claim, wherefei flie 
mobile COTapnting device is ad^ted such that the may modify the device 
opetattim ehofces <ir flie tilled for detetmmation of an existing operational state. 

72. A data structtite £lir use in a mobile oompntij^ dopvice, the data structtms 
comprising: 

a deiSnition of a pltirality of operational states each with a set of device 
operation settings appropriate to that operational state, 

a process for detennining a present operational state not defined^lely by the 
nature or state of an active power source of a mobile computing device; and 

a proems for implemmting the device operation choices for the present 
operational state. 

23. A data structure as claims in claim 22, wherein at least one of said device 
operation settings is a choice for power management. 



24 



24. A data straeture as claimed in claim 23 or claim 24^ wherein am of 

device i^p^tion s^ttit^ is a deviGe t 



10 



25. A cfeta stmcttire ^ defined in my of clmms 22 to 24, wherein the pioc^ for 
determining present opa:ationat state is adapted to poll one or more ^owc^s providing 



direct or indirect powar rwpirffltttait k^JamMm. 


















2$. /-i^-i 










;2S^ mi 





apparatus fer detecting this pi^s^ lossatimi ibf the mobile ^ciiipufing deViiqy. 

27* A data structure as clamed in claim 22, fisrther adapted to allow user creation 
oi m wS^i^oml Ofwsraiottai Estate with a set of device c^eration choices and rules for 
detoTnimng when the additional operational state is the present operational state. 



15 28, A data structure as claimed in claim 22, fhrther adapted to allow user 
modification of the device operation choices for an existing operational state. 



29* A data structure as claimed in claim 22, further ad^^ted to allow a user to 
override jflie.^^a^mm^^^^ 

20 

30. A tti^hod of i^ow^i^^ 
more power somcea» the method coii:^^ 

de&iin^ a plurajity of qpoiratimal ^ales eaoh wilji a of operfttiion 
choices for power management appropriate to that opo^tional state; 
25 determining a present operational state^ wheqne Ibe pfife$^ operational state is 

not defined solely by the nature or state of the active power source of the mobile 
computing device; and 

implementing the deyiqe ofM^lio^^ Pbpip^ for the present opepi^tt^pA^ i^^ 

30 3 L A method as claimed in claim 30, wherein the step of determining the present 
operational state comprises polling one or more sources providing direct or indirect 
power management requirement information. 
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32. A method as claimed in claim 31, wherein one source is apparatus Six 

^ <<i9 JKf «jf 

detecting the present location of &e mobik computing device* 

33. A method as claimed in claim 31, wh<areift one source is appajratus for 
5 detexmining the pr^ent operational $tate is a model of user behaviour based upon 

prior usage of the mobile conqpu^ing device. 

34. A method as claimed in claim 3i, wherein one input used by the processor to 
detemiine the present operational state is a curr^t aetwotk address of the mobile 

10 computing device* 

35- A method as claimed in claim 31* wherein one input used by the pirbcessor to 
diamine ti^ present op^^pnat st^te is the acttve powo: 

15 36. A metbod as claimed in claim 3L wherein one of said powi^ sources is a 
battery, and one it^ut used by the processor to det^rmihe ^e present Op^Monal state 
is ^e cfaaripe ^t^ite of the battery* 

37. A meiiiuod as cl^ed in cla^;i^i,,^i^ ppenationii st^^^ for 

20 powo- conservation and is adapts to be the present operational state escort in 
specific defined locations. 



38. A method as claimed in claim 30, wherein die imnbite computing device has 
installed one or more applications^ and wherein iniplemesitation of d^ce^^ ^ 
25 choices for the present opmtional stale comprises enabling or disabling features of 
these installed apphcations. 
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